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DESCRIPTION 

Hybridization Method as well as Hybridization Microarray and Hybridization Kit 
Technical Field 

The present invention relates to a hybridization method for simultaneously 
hybridizing a plurality of sample biopolymers with probe biopolymers as well as a 
hybridization microarray and a hybridization kit. 

Background Art 

In general, a method of hybridizing a probe of nucleic acid or protein having a 
known sequence with sample DNA (generally a sample biopolymer) labeled with a 
fluorescent material is frequently employed in order to identify/fractionate a molecule in 
vivo, particularly for detecting target DNA or presence/absence of gene DNA. More 
specifically, this method is carried out with a DNA chip (generally a microarray) formed 
by immobilized probe DNA (generally a probe biopolymer)on a slide glass. 

In order to efficiently hybridize the sample DNA with the probe DNA in a small 
quantity of sample DNA solution, two types of methods are generally employed as 
follows: In the first method, a solution containing sample DNA labeled with a 
fluorescent material is dripped on a slide glass to which probe DNA is immobilized, and 
thereafter covered with a glass coverslip. This is stored in a closed vessel referred to 
as a hybridization chamber along with a humectant and thereafter kept at a temperature 
of about 65°C for 8 to 16 hours, to be hybridized. When the sample DNA is bound to 
the probe DNA, the sample DNA is also immobilized along with the probe DNA, 
whereby the hybridized sample DNA can be detected by exciting the fluorescent material 
labeled on the immobilized sample DNA with excitation light from a light source and 
detecting emitted fluorescence. 

In the second method, hybridization is performed by previously forming a 
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separable vessel capable of receiving a solution on a slide glass to which probe DNA is 
immobilized, injecting a solution containing sample DNA labeled with a fluorescent 
material, closing the vessel by seeding an injection port and thereafter keeping the 
temperature at about 65°C for 8 to 16 hours. When the sample DNA is bound to the 
probe DNA, the sample DNA is also immobilized along with the probe DNA. The 
hybridized DNA can be detected by pealing the vessel off, washing the slide glass, 
thereafter exciting the fluorescent material labeled on the immobilized sample DNA with 
excitation light from a light source and detecting emitted fluorescence. 

In the first method of the prior art, experience and technique are required for 
placing the glass coverslip on the solution containing the sample DNA dripped on the 
slide glass so that no bubbles are introduced into the clearance between the glass 
coverslip and the slide glass. If bubbles are introduced into the clearance, hybridization 
may not be correctly carried out. 

Further, the glass coverslip placed on the slide glass is so closely in contact with 
the slide glass through the hybridization solution that the spot of the probe DNA may be 
damaged and no normal spot can be detected if the glass coverslip is moved. However, 
the glass coverslip is extremely thin and lightweight, and the operation of placing the 
same on a home position of the solution containing the sample DNA dripped on the slide 
glass requires experience and technique. 

In addition, the glass coverslip must be correctly placed on the position of the 
slide glass to which the probe DNA is immobilized, and hence no small glass coverslip 
having a possibility of hindering the operation can be used. More specifically, the limit 
is two glass coverslips on a single slide glass. This means that only two samples can be 
hybridized on a single slide glass. Further, the volume of the hybridization solution 
may be varied with the composition of the humectant, leading to contamination of the 
two samples on the slide glass. 

In the second method of the prior art, the separable vessel cannot be completely 
filled with the solution but air frequently remains in the vessel, to result in incorrect 
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hybridization. 

An object of the present invention is to provide a method of simply and reliably 
hybridizing a sample biopolymer and probe DNA with each other without using a glass 
coverslip and a closed vessel in consideration of the aforementioned problems. 
5 Another object of the present invention is to provide a method of simply and 

reliably hybridizing a plurality of sample biopolymers and probe DNA with each other in 
consideration of the aforementioned problems. 

Disclosure of the Invention 

10 The present invention, which has been proposed in order to solve the 

aforementioned problems, is a hybridization method carried out in a closed vessel 
storing a solution having the same vapor pressure as a solution containing a sample for 
hybridizing the sample biopolymer and a probe biopolymer with each other in a state 
that the solution containing the sample biopolymer is in contact with only a slide glass to 

15 which the probe biopolymer is immobilized. As the quantity of the solution having the 
same vapor pressure as the solution containing the said sample biopolymer, the larger 
one of a quantity obtained by adding at least 100 to the quantity of water vapor 
saturating the volume of the closed vessel and at least five times the quantity of the 
solution containing the sample biopolymer is selected. 

20 The hybridization method according to the present invention is preferably carried 

out on a slide glass constituted of a hydrophilic region having a surface to which a 
plurality of probe biopolymers are immobilized and a hydrophobic region to which no 
probe biopolymer is immobilized around the hydrophilic region. 

Further, the slide glass employed in the present invention is preferably a 

25 microarray formed by arranging a plurality of hydrophilic regions to which a plurality of 
probe biopolymers are immobilized with a hydrophobic region to which no probe 
biopolymer is immobilized formed around the arranged plurality of hydrophilic regions. 
The present invention also provides a hybridization microarray to be applied to 
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the aforementioned hybridization method according to the present invention, which is 
formed by arranging a plurality of hydrophilic regions to which a plurality of probe 
biopolymers are immobilized with a hydrophobic region to which no probe biopolymer 
is immobilized formed around the arranged plurality of hydrophilic regions. 
5 The present invention further provides a hybridization kit to be applied to the 

aforementioned hybridization method according to the present invention, comprising a 
microarray formed by arranging a plurality of hydrophilic regions to which a plurality of 
probe biopolymers are immobilized with a hydrophobic region to which no probe 
biopolymer is immobilized formed around the arranged plurality of hydrophilic regions 
10 and a closed vessel having an internal space capable of storing the said microarray. 

Brief Description of the Drawings 

Fig. 1 schematically shows an exemplary microarray 1 preferably employed for a 
hybridization method according to the present invention. 
15 Fig. 2 schematically shows a state of dripping solutions 5 containing sample 

biopolymers on hydrophilic regions 2 of the microarray 1 shown in Fig. 1. 

Fig. 3 schematically shows an exemplary closed vessel for carrying out the 
hybridization method according to the present invention. 

20 Best Modes for Carrying Out the Invention 

One of the features of the hybridization method according to the present 
invention resides in that a sample biopolymer and a probe biopolymer are hybridized 
with each other in a state that a solution containing the sample biopolymer is in contact 
with only a slide glass to which the probe biopolymer is immobilized. The wording "in 

25 contact with only a slide glass" indicates such a state that the solution containing the 

sample biopolymer is not in contact with a glass coverslip or the like generally required 
for hybridization. According to the present invention, hybridization can be performed 
without requiring any structure such as a glass coverslip required in the prior art for 
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efficiently hybridizing a probe biopolymer with a sample biopolymer, so that 
hybridization can be extremely simply and reliably carried out. 

Throughout this specification, the term "sample biopolymer" indicates a 
biopolymer that can be identified/fractionated by hybridization, including DNA, RNA, 
5 peptide or protein, for example. 

A proper solvent generally widely employed in this field can be selected as a 
solvent in the solution containing the sample biopolymer in response to the type of the 
sample biopolymer. An aqueous solution containing a detergent and salt is employed 
when the sample biopolymer is DNA, for example, and it is preferable to use SDS as the 
10 detergent and SSC as the aqueous solution containing salt in particular, in consideration 
of flexibility of a reagent and stability of hybridization reaction. For example, 5 x SSC 
containing 0.5 % of SDS can be listed. The sample biopolymer is preferably so 
prepared that the concentration in this solution, not particularly limited if the 
concentration is sufficient for detection, is in the range of 1 ng/jiL to 1 (Xg/pL since the 
15 sample biopolymer is generally valuable. 

The sample biopolymer is generally labeled for detection after hybridization. 
As to the label, a proper well-known label such as a fluorescent label, an organic dye 
label, a chemiluminescent label, a radioactive label or an antibody label can be listed, and 
the fluorescent label is particularly preferable in view of safety and simplicity in detection. 
20 Throughout this specification, the term "probe biopolymer" indicates a 

biopolymer hybridizable with the sample biopolymer and immobilizable onto the slide 
glass, and includes DNA, RNA, protein or peptide, for example. 

As to immobilization of the probe biopolymer onto the slide glass in the present 
invention, an agent for immobilizing the biopolymer generally widely employed in this 
25 field can be properly selected in response to the type of the probe biopolymer. Poly-L- 
lysine or aminosilane can be listed as this agent. 

The slide glass employed in the hybridization method according to the present 
invention is not limited to that of glass but may be made of plastic or metal, and more 
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preferably made of a material having no biochemical activity. The slide glass is 
preferably made of glass since a hydrophilic region and a hydrophobic region described 
later can be easily formed on the surface thereof. 

Another feature of the hybridization method according to the present invention 
5 resides in that the aforementioned hybridization is carried out in a closed vessel storing a 
solution having the same vapor pressure 21s the solution containing the sample 
biopolymer (this solution is hereinafter referred to as "humectant"). In other words, 
hybridization is carried out by dripping the solution containing the sample biopolymer 
onto the slide glass and introducing this slide glass in the closed vessel (hybridization 
10 chamber) storing the humectant having the same vapor pressure as the solution 

containing the sample biopolymer. A microarray is stored in the closed vessel so that 
the solution containing the sample biopolymer is not in contact with the humectant. As 
the quantity of the humectant, the larger one of a quantity obtained by adding at least 
100 \iL to the quantity of water vapor saturating the volume of the closed vessel and at 
15 least five times the quantity of the solution containing the sample biopolymer is selected. 
Vapor pressure depression of a solvent caused by a nonvolatile solute is proportionate 
to the molar concentration of the solute, and hence the wording "the same vapor 
pressure" indicates "the same solute molar concentration" in the present invention. The 
wording "the same solute molar concentration" indicates that the difference between the 
20 molar concentration of the solute contained in the solution containing the sample 

biopolymer and the molar concentration of the solute contained in the humectant is -10 
to +8 % (more preferably, -5 to +5 %). 

In order to employ the humectant having the same vapor pressure as the solution 
containing the sample biopolymer as described above, a solution of the same 
25 composition as the said solution except that the sample biopolymer is contained may be 
employed as the humectant. While a solvent containing 5 x SSC containing 0.5 % of 
SDS is preferably employed as the solution containing the sample biopolymer as 
hereinabove described if the sample biopolymer is DNA, these vapor pressures can be 
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rendered identical to each other by preparing the humectant to also contain 5 x SSC 
containing 0.5 % of SDS. In the solution containing the sample biopolymer, the 
concentration of the sample biopolymer, which is extremely low as compared with the 
salt concentration in this solution, is included in the aforementioned difference in the 
5 same range and ignorable. 

Hybridization can be completed without drying the solution containing the 
sample biopolymer on the slide glass or without overflowing the solution by increasing 
the volume thereof by carrying out the hybridization in the closed vessel storing the 
humectant having the same vapor pressure as the solution containing the sample 
10 biopolymer as described above. If the vapor pressure of the humectant is extremely 
lower than the vapor pressure of the solution containing the sample biopolymer in the 
hybridization method according to the present invention, remarkable reduction of the 
quantity of the solution containing the sample biopolymer or exsiccation of this solution 
results from vapor diffusion during hybridization, such that the hybridization cannot be 
15 normally carried out. If the vapor pressure of the humectant is extremely higher than 
the vapor pressure of the solution containing the sample biopolymer, on the other hand, 
the quantity of the solution containing the sample biopolymer is so remarkably increased 
that this solution overflows and the hybridization cannot be normally carried out. 

In the hybridization method according to the present invention, the said slide 
20 glass is preferably constituted of a hydrophilic region having a surface to which a 

plurality of probe biopolymers are immobilized and a hydrophobic region, to which no 
probe biopolymer is immobilized, around the hydrophilic region. Thus, the solution 
containing the sample biopolymer dripped on the hydrophilic region to which the probe 
biopolymers are immobilized on the slide glass is held on the hydrophilic region without 
25 flowing out toward the hydrophobic region. The term "hydrophilic" indicates that a 
droplet contact angle with respect to water (angle between the tangent of a droplet 
surface on the boundary between the contact surfaces of a droplet placed on a planar 
object surface and the object surface and the said object surface) measured through an 
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image processing type contact angle meter (contact angle meter CA-X by Kyowa 
Interface Science Co., Ltd.) is less than 90°, and the term "hydrophobic" indicates that 
the said droplet contact angle is at least 90°. 

As to a method of forming the aforementioned hydrophilic region and the 
5 hydrophobic region on the slide glass, the hydrophobic region is so formed that the 

hydrophilic region is formed on a desired region if the slide glass is made of glass, for 
example, since the surface is originally hydrophilic. The hydrophobic region is formed 
by a method of printing water-repellent fluororesin ink, for example. A slide glass 
printed with such water-repellent fluororesin ink is commercially available (trade name. 
10 water-repellent printing slide glass by Matsunami Glass Ind. Ltd.). The method of 
forming the hydrophobic region is not restricted to the aforementioned method 
employing water-repellent fluororesin ink, but the hydrophobic region may alternatively 
be formed by applying and hardening silicone resin, for example. 

As to the slide glass employed in the present invention, an agent for immobilizing 
15 the biopolymers is preferably formed on the surface of the hydrophilic region, and this 
agent is preferably not formed on the hydrophobic region around the same. Thus, the 
probe biopolymer can be immobilized to only the hydrophilic region. The 
aforementioned poly-L-lysine or aminosilane can be illustrated as the agent. 

While the slide glass employed in the present invention may have at least each of 
20 the aforementioned hydrophilic and hydrophobic regions, a microarray formed by 

arranging a plurality of hydrophilic regions with a hydrophobic region formed to enclose 
these hydrophilic regions is preferably employed. Hybridization can be simultaneously 
carried out on a plurality of types of sample biopolymers on the same slide glass by 
carrying out the hybridization method according to the present invention with the 
25 microarray formed by arranging a plurality of hydrophilic regions to which probe 
biopolymers are immobilized. 

Fig. 1 schematically illustrates an exemplary microarray 1 preferably employed 
for the hybridization method according to the present invention. The microarray 1 
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shown in Fig. 1 has 24 hydrophilic regions 2 and a hydrophobic region 3 formed to 
enclose these hydrophilic regions 2 on the surface thereof A plurality of probe 
biopolymers are immobilized to each hydrophilic region 2 (24 probe biopolymers are 
spotted on each hydrophilic region 2 in the example shown in Fig. 1). According to the 
5 present invention, sample biopolymers and probe biopolymers are preferably hybridized 
with each other with the microarray selectively formed with the plurality of hydrophilic 
regions 2 to which probe biopolymers are immobilized and the hydrophobic region 3 
enclosing the hydrophilic regions 2 on the surface of a slide glass. 

Fig. 2 schematically shows a state of dripping solutions 5 containing sample 
10 biopolymers on the hydrophilic regions 2 of the microarray 1 shown in Fig. 1 . When 
solutions containing sample biopolymers are dripped on arbitrary hydrophilic regions of 
the microarray 1, these solutions spreading on the hydrophilic regions are inhibited by 
the hydrophobic region from further spreading over the hydrophilic regions, so that the 
solutions containing the sample biopolymers dripped onto adjacent hydrophilic regions 
15 are not mixed with each other. When the solutions containing the sample biopolymers 
are dripped on the hydrophilic regions to which the probe biopolymers are immobilized 
by carrying out hybridization with the microarray shown in Fig. 1, therefore, these 
solutions do not flow out from the hydrophilic regions, whereby these solutions are not 
contaminated also when solutions containing different types of sample biopolymers are 
20 dripped on the respective hydrophilic regions. Consequently, solutions containing a 
plurality of types of (24 types at the maximum when employing the exemplary 
microarray shown in Fig. 1) different sample biopolymers can be selectively hybridized 
on a single microarray. 

Fig. 3 schematically shows an exemplary closed vessel (hybridization chamber) 
25 for carrying out the hybridization method according to the present invention. The 
closed chamber basically comprises a lower housing 7 and an upper housing 8, for 
example, so that an internal space providing a sealed state is formed between the upper 
and lower housings 8, 7 when these housings 8, 7 are superposed with each other. The 
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exemplary closed vessel shown in Fig. 3 is so constituted that an O-ring 9 of rubber is 
mounted on the lower housing 7 and the internal space formed by the upper and lower 
housings 8, 7 is sealed when these housings 8, 7 are superposed with each other. 

The hybridization method employing this closed vessel is carried out in the 
5 following procedure, for example: First, the solutions 5 containing the sample 

biopolymers are dripped on the hydrophilic regions of the aforementioned microarray. 
The microarray 1 is placed on the lower housing 7. The lower housing 7 has a recess 
partially forming the internal space when superposed with the upper housing 8 as 
described above, and this recess stores a humectant 6 having the same vapor pressure as 

10 the aforementioned solutions 5 containing the sample biopolymers. The upper housing 
8 is superposed on the lower housing 7, to seal the microarray 1 in the internal space. 
In this state, the sample biopolymers and the probe biopolymers are hybridized with each 
other by holding the closed vessel at a temperature of about 65°C for 8 to 16 hours. 
When the sample biopolymers are bound to the probe biopolymers, the sample 

15 biopolymers are immobilized onto the microarray along with the probe biopolymers. 

The hybridized sample biopolymers can be detected by taking out the microarray from 
the closed vessel after the hybridization, cleaning the microarray by dipping the 
microarray in a cleaning solution (exemplary composition of the cleaning solution: 0.2 x 
SSC solution and 0.5 x SSC solution containing 0.1 % of SDS) as such, thereafter 

20 exciting fluorescent materials labeled on the sample biopolymers immobilized onto the 
microarray with excitation light from a light source through a microarray scanner or the 
like, for example, and detecting emitted fluorescence. 

In the present invention, the aforementioned closed vessel, illustratively 
comprising the upper housing 8 and the lower housing 7 prepared by aluminum die 

25 casting, for example, may be a vessel capable of sealing the microarray, and kitchen 
Tupperware for preserving food, for example, may be employed as the closed vessel. 

The present invention also provides a hybridization microarray formed by 
arranging a plurality of hydrophilic regions to which a plurality of probe biopolymers are 
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immobilized with a hydrophobic region to which no probe biopolymer is immobilized 
formed around the arranged plurality of hydrophilic regions. The aforementioned 
microarray is a novel one, and can be particularly preferably used for the aforementioned 
hybridization method according to the present invention. 
5 The present invention further provides a hybridization kit comprising a 

microarray formed by arranging a plurality of hydrophilic regions to which a plurality of 
probe biopolymers are immobilized with a hydrophobic region to which no probe 
biopolymer is immobilized formed around the arranged plurality of hydrophilic regions 
and a closed vessel having an internal space capable of airtightly storing the said 
10 microarray. In other words, the combination of the microarray and the closed vessel 
preferably employable for the aforementioned hybridization method according to the 
present invention can be provided in the form of a kit. The solutions containing the 
sample biopolymers and the humectant can be preferably combined with each other as 
described above and particularly preferably employed for the aforementioned 
15 hybridization method according to the present invention by employing this kit. The kit 
according to the present invention may further have a humectant previously storable in 
the vessel, and may also be implemented to be capable of properly preparing a solution 
containing a sample biopolymer by dissolving the sample biopolymer in this humectant, 
as a matter of course. 

20 While the present invention is now more specifically described, the present 

invention is not restricted to these Examples. 
<Example 1> 

Total RNA of 10 jag was prepared from 1 x 10 6 HeLa cells with RNeasy Mini 
Kit (by Qiagen). Cy3 -labeled HeLa cDNA was prepared from the prepared HeLa 
25 Total RNA of 10 ^ig with Labelstar Array Kit (by Qiagen) and Cy3-dUTP (by 

Amersham Biosciences) as sample biopolymers. The sample biopolymers were 
adjusted to a quantity of 120 \xL with a 5 x SSC solution containing 0.5 % of SDS 
(solute molar concentration of the solution containing the sample biopolymers: 1.67 
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mol/L). 

The solution containing the sample biopolymers prepared in the aforementioned 
manner was dripped onto hydrophilic regions of a microarray having 24 hydrophilic 
regions and a hydrophobic region formed to enclose these hydrophilic regions on the 
surface thereof with four probe biopolymers immobilized to each hydrophilic region. 
70mer probes (synthesized in a DNA synthesizer) of Glyceraldehyde-3 -phosphate 
dehydrogenase, Endonuclease G, pU 18 and Lambda phage DNA having base sequences 
shown in sequence numbers 1 to 4 of a sequence listing respectively were employed as 
the probe biopolymers immobilized to the hydrophilic regions. 

After dripping the solution containing the sample biopolymers, the microarray 
was placed on the lower housing 7 of the closed vessel (hybridization chamber) 
comprising the lower housing 7 and the upper housing 8 shown in Fig. 3. The recess 
of the lower housing 7 previously stored 600 (iL of 5 x SSC containing 0.5 % of SDS as 
a humectant (solute molar concentration of humectant : 1.67 mol/L, difference in solute 
molar concentration from solution containing sample biopolymers: ±0 %). The upper 
housing 8 was superposed on the lower housing 7 for sealing up the microarray 1 in the 
internal space and the closed vessel was held at a temperature of 65°C for 14 hours, for 
hybridizing the sample biopolymers and the probe biopolymers with each other. 

When the microarray was taken out from the closed vessel after the hybridization 
and the quantity of the solution containing the sample biopolymers was measured, the 
quantity was reduced by 5.5 |xL than that at the point of dripping, and liquid change was 
4.6 %. Thereafter the microarray was dipped in a cleaning solution (0.2 x SSC 
solution and 0.5 x SSC solution containing 0.1 % of SDS) to be cleaned, and Cy3 
labeled on the sample biopolymers immobilized onto the microarray was thereafter 
excited with excitation light from a light source through a microarray scanner for 
detecting emitted fluorescence, whereby the hybridized biopolymers could be detected. 
Thus, it was possible to complete the hybridization in the state that the solution 
containing the sample biopolymers was in contact with only the slide glass to which the 
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probe biopolymers were immobilized without drying the solution containing the sample 
biopolymers on the microarray. 
<Example 2> 

Hybridization was carried out similarly to Example 1, except that 600 pL of 4.5 
5 x SSC containing 0.5 % of SDS (solute molar concentration of humectant: 1.50 mol/L, 
difference in solute molar concentration from solution containing sample biopolymers: 
-10 %) was employed as a humectant. When the quantity of the solution containing 
the sample biopolymers was measured after the hybridization, the quantity was increased 
by 4.9 |jL as compared with that at a point of dripping, and liquid change was 4. 1 %. 
10 Thus, it was possible to complete the hybridization in a state that the solution containing 
the sample biopolymers was in contact with only a slide glass to which probe 
biopolymers were immobilized without increasing the volume of the solution containing 
the sample biopolymers and overflowing this solution from hydrophilic regions. 
<Example 3> 

15 Hybridization was carried out similarly to Example 1, except that 600 jiL of 5.4 

x SSC containing 0.5 % of SDS (solute molar concentration of humectant: 1.80 mol/L, 
difference in solute molar concentration from solution containing sample biopolymers: 
+8 %) was employed as a humectant. When the quantity of the solution containing the 
sample biopolymers was measured after the hybridization, the quantity was reduced by 

20 12.0 jiL as compared with that at a point of dripping, and liquid change was 10.0 %. 

Thus, it was possible to complete the hybridization in a state that the solution containing 
the sample biopolymers was in contact with only a slide glass to which probe 
biopolymers were immobilized without drying the solution containing the sample 
biopolymers on a microarray. 

25 <Comparative Example 1> 

Hybridization was carried out similarly to Example 1, except that 600 pL of 4 x 
SSC containing 0.5 % of SDS (solute molar concentration of humectant: 1.33 mol/L, 
difference in solute molar concentration from solution containing sample biopolymers: 
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-20 %) was employed as a humectant. When the quantity of the solution containing 
the sample biopolymers was measured after the hybridization, the quantity was increased 
by 17.4 jiL as compared with that at a point of dripping (liquid change: 14.5 %\ and the 
quantity of the solution containing the sample biopolymers was so remarkably increased 
5 that this solution overflowed and the hybridization could not be normally carried out. 
<Comparative Example 2> 

Hybridization was carried out similarly to Example 1, except that 600 fiL of 5.5 
x SSC containing 0.5 % of SDS (solute molar concentration of humectant: 1.83 mol/L, 
difference in solute molar concentration from solution containing sample biopolymers: 

10 +10 %) was employed as a humectant. When the quantity of the solution containing 
the sample biopolymers was measured after the hybridization, the quantity was reduced 
by 14.3 as compared with that at a point of dripping (liquid change: 1 1.9 %), and the 
quantity of the solution containing the sample biopolymers was so remarkably reduced 
by vapor diffusion during the hybridization that the hybridization could not be normally 

15 performed. 

<Comparative Example 3> 

Hybridization was carried out similarly to Example 1, except that 600 jxL of 6 x 
SSC containing 0.5 % of SDS (solute molar concentration of humectant: 2.00 mol/L, 
difference in solute molar concentration from solution containing sample biopolymers: 

20 +20 %) was employed as a humectant. When the quantity of the solution containing 
sample biopolymers was measured after the hybridization, the quantity was reduced by 
21.9 piL as compared with that at a point of dripping (liquid change: 18.2 %), and the 
quantity of the solution containing the sample biopolymers was so remarkably reduced 
by vapor diffusion during the hybridization that the hybridization could not be normally 

25 carried out. 

Table 1 shows the aforementioned results of Examples 1 to 3 and comparative 
examples 1 to 3 . 
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Table 1 





Molar Concentration 

of Solution 
Containing Sample 
Biopolymer 
(mol/L) 


Molar 

Pnnrpntrati rvn 

V^UlHrdlU d LIU 11 

of Humectant 
(mol/L) 


Difference in 

Ivlolar 
Concentration 
(%) 


Liquid Change of Solution 
Containing Sample 
Biopolymer 


(ML) 


(%) 


Example 1 


1.67 


1.67 


+0 


-5.5 


4.6 


Example 2 


1.67 


1.50 


-10 


+4.9 1 


4.1 


Example 3 


1.67 


1.80 


+8 


-12.0 


10.0 


Comparative 
Example 1 


1.67 


1.33 


-20 


+17.4 


14.5 


Comparative 
Example 2 


1.67 


1.83 


+10 


-14.3 


11.9 


Comparative 
Example 3 


1.67 


2.00 


+20 


-21.9 


18.2 



Industrial Applicability 

According to the inventive hybridization method, no structure on a slide glass 

5 such as a glass coverslip generally required for effectively carrying out hybridization is 
used and hence hybridization can be extremely simply and reliably carried out. Further, 
simultaneous multi-specimen hybridization of simultaneously detecting a plurality of 
types of sample biopolymers can be simply and reliably carried out by employing the 
hybridization microarray and the hybridization kit according to the present invention. 

10 Thus, the treatment time for a large number of samples as well the number of necessary 
microarrays and the quantity of required reagents can be remarkably reduced as 
compared with the prior art. 



- 15- 



